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(57) Mao6p«tvHite othocmtc* «. ctocoSim, 
(ipinieNflefteMM Ann awnpawicn** At*opMvr 

pOBflHKOft KOAOHHW B He$T«HUX M 

A *ercft noawoiaw** w^eKTHiwocTn awnpaa- 
neHw» Ae*opMwpo«aMHO* pflcaAHO* 
xonoHHW, A"»*™* ■ oBcaA^K) «o/fo»Hy c*y- 
CK8»T. itoaOHxy rpy6 e r*Apai>/m«*c<oA ad- 
pxwpyiomeft ronoacoA (AH Hoabjot a Tpy6u 
^^cocTb non psBovmm /manemieM H np<fl*3- 

w*ao* craflMH ffpowww>r neptMfiuieHne 

VHicnca chhw a«ep* npw pafieweM fiptmnxu 
a flf. 3 m. 1 
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C 



H3o6paT««w* otmos*tc» * cnoco6a*, 
npiif«c«i»e««M ana /wbhasu** cmjtth* afr 

VOBOli nrOMMUWeWHOCYM. ■ M3CTHQCIM. ftp* 

paeoraxno Kjructa/UKOMy pCMO«ry o&caAHWx 
*o/iqhh. 

Uenwio MoCpeTeHHJt «bjib«tcb nowiue- 

poaawwoa o6caA«oft ICOAOMHU. 

Ha $wr.i *3o6p3*ane icomhomob kb . onr 
mennaji b o6caAHV» KO*oH*y «we Buopaa- 
n^Moro ynacT*a * COCTOBUiafl H8 
rnApaa/M*i**Cfcoro pacuiupwTen* ■ *"Ae r*a- 
p«8A *nec*oA A0PHMpy«i4eft ronoaw c icnapa- 
mom a»* sanofl««H« jieMAroCTbio 
Tpg^napTMofi KOiioiiHH Tpy6 h wianaHOi* A^ fl 
civfaa MMA^oqrw Tpy6 np*t nafl**MC <ompo- 
hobkh Ha cKaaMMitbi; Ha 4>*r.2 - pa6ora ♦op- 
M«pyioiue* ronoBKH a Bhinpaon^eMOM 
ysacTKe; na <pwr,3 - pa3pea ^P^py*^* 

rOAQQKtt. 



U1HM 06p83CM« 

Cnyc*a«0T « BunpaanaeMOMv ysacrKy i 
KoaoHHy Tpy6 3 c ^opMMpyiom^ rMoacc* 2. 
noAi^T a wmOHHy Tpy6 3 jkmakoctv ooa pa8°- 
mum Aaancnwen t%4Tpo*oaoA»T nepe^euicHwe 
ranoiiHM Tpyfi 3 baOm. »Mnpaanaap*oroy«cT- 
u a npauecD* pa6wan> unicna. npi«eM paeo- 

HI*** UMKA ripOUBBOWIT CTBflWArtO. ft HB KBXflOW 

ctba^w npP^saO«*T nepeMCu^Kwe koaomhw 
Tpy6 BAOiib awnpaana^oro y^acTKa c«n*y 
ssepx npw pa6oMBM Aaa/>enw » f^Apaww^- 
cwA 4K)pw^pyioa^ rojiOBKe. 

Cnoco6 ocymcCTBiiB kjt oieAywu^M o6pa- 

05c3A w >» KoaoMtia ahbhotpow 14o mm c 

TOnlU*HQft CTBHUW ?0 MM CMHT* K3 r/»yBi««e 

1200 m. Marrep*a/i o6c<»amo^ <c/»OHHw 2 CTa^6 
rp/nnHnpo«*HocTMfl( ^-6500«rc/cM .<h - 
- 3800ktc/cm z ). UJb6/iohdm A^aMCipoM 124 



o 

CP 



i 

15/09 00 VRI I2t58 ITX/RX NR 8430) 



|5-0B-Qn 13:10 



VON -TKhnliehi Unlv.rsiUt IImcuu PATCH 44MITM945B5 
3 U772«8 



T-5BB P. 24/26 F-flOO 
4 



Aa/wa, c6p»*:w* Aaa*aH*« ao My**, onr 
cuaior pco^noHOscy c <j>opMwpyiouie* *0"0»*o& 

2 NK*Q CMBTOTO yM8CTKa 1 14 COMPU^IOT BTO- 
PO* fipOKOA « C00T»eTCTB6MHO ta**« TpeiwA 

6 npcxoA CHM^y aaapx. «*KCnpy* fio mAP**"*- 
Hcc^OMy MM/\wt3TDpy eaca (H4B) occawe M3- 
rpyaov 

nojiv^ewMweoceebie Karpyaiai cefc^HU b 

10 AHanusHpyn ocea*e narpyaxn. otmch3iqt. 
hto nocae eToporo npoxoaa oh* omawnwcb 
f» WH. no cpaftMcwwio c napawn. a now 
TpeT^ero npoxoaa ^ na 35%. 

Oahwco, h^H9A nap&w* npoxo*. mojkho 
15 coaaaaar* •ofluTOMHoe Aa»n* MW * b rvuipaa/iw- 
nec*o<i dK)pM*ipyioiu«a rtmaBxa h 6o*fcwe 120 
ktc/cm*, 3 to cnpasOTCR *a wmhmhc *omt*«- 
n**x * Ote&«x Harpyaxax. 0«w aoapacTyi. 
Q\W moapacwwo* oceoo* Marpyaxa no 
20 TOB, neat)* Aonycxarrv. 4to6u ee ae/wxwwa 
npttBhicMna 300 kH aonon»wten*Mo x bccy 
Tpyfc h* kotopvx cKyt*ie*a *om?ioviobi» c#op- 
MHpytcrW* rcwoaxoft, tax kb* wrenmcaeT 
onBtnocTk nopwea Tpy6- 
25 Ecnw oc9vn Karpysxa np*6rodxaeTc* r 

9T0A af^MMMHe; HB6taOA«MO CH44WT4. W3tW- 

towob aaBvieHwe jouikoctw a romwxa 2 a npe- 
jxanax or 15% 0t * npQAOfl**™ npoT»**y 
CHMSY aaapoc Mepea c*atu* ysacrox, 
30 CHMweHite oceawx narpyson npw noBTop- 

TOM, W CMBTVB 06C2AHOa KfMlDHMM yctpaHfl- 

fact/npokOAMHQcn. iio wm>mh« aocctawaB- 
fiMawrot 

3B 45> 0 pMy/i*H3o6poTBM«a 

CnocoSaunpaaJiewMfl A«$opwpoB3HMa* 
o6caAHo«t xomwHt*, axji**4a><«a*G cnycK * oti- 
npaaii«eH0Ny ysacncy Tpuxcnapr noil ko«oh- 
h* Tpy6 c rM^a«iivtHec<i4M pacim*pwTa*e*i, 

afla«ieMoe cecropaMM no miyipcMMeMy AW ^.I^^^a^a oBeaiiiiQ* kotohku a ica 
Merpy oBcaam* -conOHHW. cocrM/weT AO « ff^^^"^^^^,, ^ 



mm onpwiMAM ManpocoAMMoerw a oScaAMOH 
kOhohmB na rnyfrsHt I20Om. na/iy^MflH noeJA* 
icy - w36non hb npoxot&HT, U]a6flon a^m^t- 
Pom 1 18 mm npoxofltrt. KecTxnA raOapwi 

4jOpMMpyiOW*A rOrtoBKM ItC AWIMftYpV COCT9B- 
IKMBT 116 MM. 

ycTBHOBtviM paaaow>*aH^« cecropoe 4 
^opMMpywuieCi ronoBxn . AmaneTp mx pbbabm- 
tM^iv^A-^or.^oH cooTwQTCTooftarv snyrp«MM«- 
ny A^BMcrpy o6caA«o0 xonoHHU ot ahbm*tpb 
1 16 mm AO 4"a*e*P* 126 

o>opMnpyioma« ronOBtca Z. HacrpoeHKaa 
na 3aABHM«A Ma*ci*M3ii»H*ift A«aM€Tp b pat;- 

UJHpBHHOM COCrO«HHM. CdOTBeTCTVyKlUiMA HO- 
MHH9AMlOMy AMaMQTpy <*C*AHOft XCilOHMfcl. 

onycKaema hmjmt w«wO YHacnte, 

OnpoAffnaioT ycMAMB. co3Aaaai*4U^ cox- 
TopaMu 4 4>opMnpyiPtnefl ronoftKH na BHyTpan- 
hkA avuwbtp oteaANoA xcwohhu 5: 

P-3J4 -7,1 - 10 ' 120*26800 <r. 

rAc D - 7.1 cm - BttyrpawM** awwbtp p^w- 
hobM ynaoTwuw^Hoft MdM«TU roa cexro- 
paMH; 

L * 10 cm - Aflwa peamoaoff ynAOTHit- 
TenwHOft Manxeiw; 

P - 120 m /car * pa&seo wa6i*t<HMO« 
abb/1 McnAKCCTM a nvtoBWE 2. noflrrBcn*- 
AsnHoe TexMHMecxo* xapaxtnpMCTMXo^. 

QopuABniMOT y«eftw«oe A3B«eH«a, eosAa- 
aaa^toe carropaw rtwoaxw ?, no aMyrpaMHe- 
My AuaMCTpy o6c«aho<» xoi»o>ih%i; 

26500 _ 2S80O 

^ I4i0itrc/CM 2 . 



40% Or, 

noAQep*uaaa b roaoaiee 2 pa5cwec nafiir 
TOHHoe ASB/teMMe. paawoc 120 ot/ch » TRnyt 
fiOAveMHptKOM TpyCy 2 aaepx coaopuiaioT 
napawft upoxoA ^opMMpyiciuie^ ro/\OBxort W 
pes cMJirwi^ yMa«rox 1 oGcaAKoft xqnoww, 
co3Aaian na o6caA«y» *onoh*y xoHTaxTnue 
m oceawa HarpyarM. 



rHflpaMHHecKora pat»u*ipvtTeaa vie- 
noAvayiTT rwAPW*** 1 ^^ Aopanpyiomyw 
ronoaxy. npvn cm poCpMMft i^wtn npwaa<w 

C7BAI^HO« a Hd KBJX/pft CTBAW npo«3BOA«T 

60 TicpcrtcmeMi^ koaohhw tpy6 oAD/it. awnpaa- 
ab€moto ysacnca Oi*sy aaepx npM pa6oHBM 
A aane*<MM a rvwaaawecxoft «opMi*pyiomaft 
roiioaxe. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened from the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efficiency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgf/cm 2 , G y = 3800 kgf7cm 2 ). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 126 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120-26800 kg 

where D = 7. 1 cm is the inner diameter of the rubber packing ring under the sectors; 
L = 10 cm is the length of the rubber packing ring; 

P = 120 kgf/cm 2 is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 

""""" *-D to -/~314120L5~ 

= 1410kgffcm 2 , 

where Dt n - 1 2 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 
up to 40% <Jy. 

Maintaining a working excess pressure in head 2 equal to 120 kgf/cm 2 , it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgffcm 2 may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 1 5% a y and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efficiency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[table and figures under columns 5 and 6] 



Work interval, m 


Minimum axial forces, kN, after pass 


1st 


2nd 


3rd 
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[see Russian original for figure] [see Russian original for figure] 
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